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(57) ABSTRACT

An endoscope hood (1) has a cylindrical shape with both ends
opened and is mounted on a tip end portion (3) in a longitu-
dinal axis direction of an endoscope (2) provided with an
optical system at least including an observation system (5)
and a treatment system to be used. The endoscope hood (1) is
provided with an endoscope mounting unit (18) having a base
end side opening (21) configured to be mounted on the tip end
portion (3) of the endoscope (2) and a hood main body (17)
having a tip end side opening (10) of which outer diameter
perpendicular to the longitudinal axis direction is smaller
than the outer diameter of the base end side opening (21),
wherein, in a state in which the base end side opening (21) is
mounted on the tip end portion (3) and the tip end portion (3)
is seen in the longitudinal axis direction, the optical system
and the treatment system are located on the inside of the tip
end side opening (10).

10 Claims, 8 Drawing Sheets
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ENDOSCOPE HOOD AND ENDOSCOPE
WITH THE SAME MOUNTED THEREON

TECHNICAL FIELD

The present invention relates to an endoscope hood and an
endoscope on which the endoscope hood is mounted.

BACKGROUND ART

Progress in an endoscopic examination has enabled detec-
tion of a mucosa tumor in a lumen such as a digestive tract. A
great number of mucosal resections have been carried out to
ablate amucosa tissue from a muscle tissue under a mucosato
remove the mucosa tissue endoscopically using a treatment
tool such as a diathermy knife. Yet, if an endoscopic submu-
cosal resection is carried out to peel and resect the mucosa of
a wide area at once, a problem occurs in the resection when
the mucosa peeled and ablated covers a site to be ablated from
a muscle layer. Blind ablation is necessary in this case, thus
increasing risk of occurrence of perforation of the digestive
tract and the like if the treatment tool such as the diathermy
knife injures the muscle layer.

Efficient ablation of the mucosa in the wide area requires
that the diathermy knife and the like be put on a boundary
between the mucosa and the muscle layer while tensile force
is applied in a direction in which the ablated mucosa peels
from the muscle layer. Nevertheless, many endoscopes are
provided with only one forceps aperture for allowing the
treatment tool such as the diathermy knife to pass. The for-
ceps aperture of the endoscope has thus no space for allowing
the size larger than that of the diathermy knife and the like to
pass. As a result, a problem exists where grasping forceps and
the like are unavailable to apply the tensile force to a living
tissue such as the mucosa.

Disclosed is an endoscope hood configured to be mounted
on a tip end of the endoscope, the endoscope hood aiming to
prevent the blind ablation described above in the endoscopic
submucosal resection and the like (See Patent Document 1,
for example). The endoscope hood has the tip end provided
with a projection so as to ensure a predetermined distance
between the tip end of the endoscope (object lens) and a
treatment site. The treatment site is thus observable in an
excellent manner. Still, a problem exists where the endoscope
hood has difficulty in getting between the mucosa and the
muscle layer, because the endoscope hood itself has a
straight-cylindrical shape in a longitudinal axis direction.
Accordingly, a problem exits where it is difficult to apply the
tensile force for peeling the ablated mucosa from the muscle
layer.

Also disclosed is the endoscope hood tapering off toward
the tip end side (See Patent Document 2, for example). In the
endoscope hood, the object lens on the tip end of the endo-
scope is arranged eccentrically with respect to a central axis
of'the endoscope. That is to say, a tip end side opening of the
endoscope hood has a central axis formed eccentrically so
that the central axis of the tip end side opening substantially
conforms to a central axis of the object lens. As a result, a
problem exists where a linear route cannot be secured from a
treatment tool outlet port on the tip end of the endoscope to
the treatment site, and operability of the treatment tool such as
the diathermy knife deteriorates.

RELATED DOCUMENT
Patent Document

[Patent Document 1] Japanese Patent Application Laid-
Open No. 2003-230531
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[Patent Document 2] Japanese Patent Application Laid-
Open No. 2006-325867

DISCLOSURE OF THE INVENTION
Problem to be Solved by the Invention

An object of the present invention is to provide the endo-
scope hood capable of easily assist mucosal dissection and
the like while ensuring an excellent endoscope eyesight and
obtaining excellent operability of the treatment tool such as
the diathermy knife in the endoscopic submucosal resection
and the like, and the endoscope on which the endoscope hood
is mounted.

Means for Solving the Problem

Such object is achieved by the present invention described

in following (1) to (11).

(1) A cylindrical endoscope hood having both ends open, the
endoscope hood being used by mounting on a tip end
portion in a longitudinal axis direction of the endoscope,
the endoscope including an optical system including at
least an observation optical system and a treatment system,
the endoscope hood including: an endoscope mounting
unit having a base end side opening which is configured to
be mounted on the tip end portion of the endoscope; and a
hood main body having a tip end side opening which has
outer diameter smaller than that of the base end side open-
ing, the outer diameter of the tip end side opening being
perpendicular to the longitudinal axis direction of the
endoscope, wherein the base end side opening is mounted
on the tip end portion of the endoscope so that the optical
system and the treatment system are located on the inside
of' the tip end side opening when the tip end portion of the
endoscope is viewed in the longitudinal axis direction of
the endoscope.

(2) The endoscope hood according to (1), wherein a cross
section in the longitudinal axis direction of the hood main
body has ridge lines, at least one of the ridge lines including
atapered portion tapering off toward the tip end side open-
ing.

(3) The endoscope hood according to (2), wherein the cross
section in the longitudinal axis direction has a ridge line,
the ridge line including a linear portion which is substan-
tially parallel to a central axis of the endoscope, the linear
portion being opposite to the tapered portion of the hood
main body.

(4) The endoscope hood according to (2) or (3), wherein the
tapered portion has an outer surface inclination angle equal
to or more than 5 degrees and equal to or less than 30
degrees.

(5) The endoscope hood according to any one of (2) to (4),
wherein the tapered portion has an inner surface inclination
angle equal to or more than 3 degrees and equal to or less
than 20 degrees.

(6) The endoscope hood according to any one of (1) to (5),
wherein the tip end side opening of the hood main body has
at least one inclined portion at an angle equal to or more
than 5 degrees and equal to or less than 30 degrees with
respect to a direction perpendicular to a longitudinal axis.

(7) The endoscope hood according to any one of (1) to (6),
wherein at least one substantially oval drain hole is formed
in a vicinity of a base end portion of the hood main body,
the substantially oval drain hole being formed to have large
size in a circumferential direction.
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(8) The endoscope hood according to (7), wherein the drain
hole has an area equal to or more than 3 square millimeters
and equal to or less than 15 square millimeters.

(9) The endoscope hood according to any one of (1) to (8),
wherein at least an inner surface of the hood main body is
subjected to hydrophilic treatment.

(10) An endoscope including an optical system at least
including an observation optical system and a treatment
system, the endoscope having a tip end portion in a longi-
tudinal axis direction, the tip end portion being mounted on
a cylindrical endoscope hood having both ends open,
wherein the endoscope hood includes an endoscope
mounting unit having a base end side opening which is
configured to be mounted on the tip end portion of the
endoscope; and a hood main body having a tip end side
opening which has outer diameter smaller than an outer
diameter of the base end side opening, the outer diameter
being perpendicular to the longitudinal axis direction, and
wherein when the tip end portion of the endoscope is
viewed in the longitudinal axis direction, the optical sys-
tem and the treatment system are located on the inside of
the tip end side opening.

(11) The endoscope according to (10), wherein the hood main
body has a tapered shape tapering off from the endoscope
mounting unit toward the tip end side opening, and when
the tip end portion of the endoscope is viewed in the lon-
gitudinal axis direction, the observation optical system has
a central axis in the longitudinal axis direction, the central
axis being arranged at an angle equal to or more than 30
degrees and equal to or less than 60 degrees or equal to or
more than -60 degrees and equal to or less than -30
degrees around a center of the base end side opening with
respect to an axis passing through an innermost position of
the tip end side opening and the center.

Effect of the Invention

According to the present invention, provided are the endo-
scope hood capable of easily assist the mucosal dissection
and the like while ensuring the excellent endoscope eyesight
in the endoscopic submucosal resection and the like, and the
endoscope on which the endoscope hood is mounted may be
provided.

BRIEF DESCRIPTION OF THE DRAWINGS

The above-described object, another object, characteristics
and advantages are further clarified by preferred embodi-
ments to be described hereinafter and following drawings
associated with the same.

FIG. 1is a perspective view illustrating an endoscope hood
and a tip end portion of an endoscope of a first embodiment of
the present invention.

FIG. 2 is an enlarged front view of the hood in FIG. 1, the
hood being mounted on the tip end portion of the endoscope,
the hood being viewed from an opening side of the hood.

FIG. 3 is a longitudinal sectional view along a line A-A' in
FIG. 2.

FIG. 4A and FIG. 4B are illustrative diagrams illustrating
a treatment method.

FIG. 5 is a longitudinal sectional view of the endoscope
hood of a second embodiment of the present invention.

FIG. 6 is a longitudinal sectional view of the endoscope
hood of a third embodiment of the present invention.

FIG. 7 is a longitudinal sectional view of the endoscope
hood of a fourth embodiment of the present invention.
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FIG. 8 is a longitudinal sectional view of the endoscope
hood of a fifth embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

An endoscope hood of this embodiment is hereinafter
described in detail with reference to the drawings. Mean-
while, in the description of the drawings, a same reference
numeral is assigned to same components and the description
will not be repeated.

FIG. 1is a perspective view of an endoscope hood 1 (here-
inafter, sometimes simply referred to as a “hood”) and a tip
end portion 3 of an endoscope 2 of a first embodiment of the
present invention, the hood 1 being to be mounted on the
endoscope 2. FIG. 2 is an enlarged front view of the hood 1,
the hood 1 being mounted on the tip end portion 3 of the
endoscope 2, the hood 1 being viewed from an opening side of
the hood 1 and FIG. 3 is a longitudinal sectional view of the
hood 1 cut in a longitudinal axis direction along a line A-A' of
FIG. 2. The longitudinal axis direction of the hood 1 in this
embodiment is intended to mean the longitudinal axis direc-
tion of the endoscope 2. Dimensions in the longitudinal axis
direction and in a radial direction of the hood 1 are arbitrary.
A longitudinal section of the hood 1 is intended to mean a
cross section of the hood 1 cut in the longitudinal axis direc-
tion.

The endoscope 2 has atip end which is provided with a hard
tip end portion 3. The endoscope 2 has a base end side (not
illustrated) which is provided with an operating unit (not
illustrated). If the operating unit is operated, a curved portion
(not illustrated), which connects with the tip end portion 3, is
operated to bend so that a direction of the tip end portion 3
changes.

The tip end portion 3 of the endoscope 2 has an end face 4
which is provided with an observation optical system 5, an
illumination optical system 6, an air-supply/water-supply
nozzle 7, a treatment tool outlet port 8, and an injection hole
9, the observation optical system 5 and the illumination opti-
cal system 6 each being optical system, the treatment tool
outlet port 8 being a treatment system. Hereinafter, the obser-
vation optical system 5, the illumination optical system 6, the
air-supply/water-supply nozzle 7, the treatment tool outlet
port 8, and the injection hole 9 are collectively referred to as
“functional components”.

The observation optical system 5 is configured to observe
an object. In the observation optical system 5, object light is
converted to an electrical signal by a charge coupled device
(CCD) provided on a light path of the object light, and the
converted electrical signal is transmitted through a signal
cable to be displayed as an image.

A light guide (not illustrated) is arranged in the illumina-
tion optical system 6 and the light guide connects with a light
source switch (not illustrated) of an endoscope main body
(not illustrated). If the light source switch is pressed in order
that the light guide emits light, illumination light is radiated to
a tip end side in front of the illumination optical system 6.

The air-supply/water-supply nozzle 7 is arranged from the
tip end portion 3 of the endoscope 2 to the operating unit of the
endoscope main body such that gas such as air and liquid such
as water is injected by operation of the operating unit. The
injection of the gas and the liquid from the air-supply/water-
supply nozzle 7 can remove a stain adhered to the tip end
portion 3 and the observation optical system 5 of the endo-
scope 2 and to an inner surface 14 of a hood main body 17.

As illustrated in FIG. 3, a treatment tool insertion path 15 is
arranged from the treatment tool outlet port 8 to a treatment
tool inlet port (not illustrated) of the operating unit of the
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endoscope main body so as to penetrate through the tip end
portion 3. As a result, a treatment tool 16 such as a diathermy
knife can be inserted from the treatment tool inlet port and
taken out of the treatment tool outlet port 8 so that treatment
is performed on a site of lesion 40 (See FIGS. 4A and 4B). The
treatment tool outlet port 8 is arranged so as to connect with
an aspiration mechanism of the operating unit of the endo-
scope main body. Accordingly, rinse water, body fluid and the
like can be aspirated through the treatment tool outlet port 8 if
the operating unit of the endoscope main body is operated.

The injection hole 9 is arranged from the tip end portion 3
of the endoscope 2 to an injected matter supply port (not
illustrated) on the base end side of the endoscope main body.
If the injected matter supply port connects with a water-
supplying device (not illustrated), the liquid such as the water
can be injected forward from the injection hole 9.

The hood 1 of this embodiment illustrated in FIG. 1 is used
by mounting on the tip end portion 3 in the longitudinal axis
direction ofthe endoscope 2 provided with the optical system,
which includes at least the observation optical system 5, and
the treatment system (treatment tool outlet port 8). The hood
1 has a cylindrical shape with both ends open. The hood 1 may
have a straight-pipe shape or may have a curved-pipe shape
slightly curved or bent.

The hood 1 is provided with an endoscope mounting unit
18 having a base end side opening 21 which is configured to
be mounted on the tip end portion 3 of the endoscope 2, and
a hood main body 17 having a tip end side opening 10 which
has outer diameter smaller than the outer diameter of the base
end side opening 21, the outer diameter of the tip end side
opening 10 being perpendicular to the longitudinal axis direc-
tion of the endoscope 2.

The endoscope mounting unit 18 is formed of an elastic
material such as rubber and polyvinyl chloride to have a
substantially cylindrical shape, for example. As illustrated in
FIG. 3, an annular concave portion 19 is preferably formed in
a circumferential direction on an inner periphery on the tip
end side of the endoscope mounting unit 18.

The concave portion 19 engages with a convex portion 20
annularly formed on an outer periphery on the base end side
of the hood main body 17.

Accordingly, the base end portion of the hood main body
17 and the tip end portion of the endoscope mounting unit 18
separately formed can be surely fixed to each other.

Meanwhile, although the hood main body 17 and the endo-
scope mounting unit 18 may be engaged with each other by
fitting as illustrated in FIG. 3, they may be fixed to each other
by bonding in place of or in conjunction with this.

The hood main body 17 is preferably formed of transparent
resin and the like. Although the transparent resin includes
polycarbonate, acrylonitrile butadiene styrene, the polyvinyl
chloride and the like, for example, the polycarbonate is pref-
erably used for reasons of transparency, chemical resistance,
and heat resistance.

If the transparent resin material is used, a lumen medial
wall can be observed through the hood 1 by means of the
endoscope 2.

A stopper unit 60 may be provided on the base end side of
the hood main body 17. The stopper unit 60 of this embodi-
ment is a stepped portion formed on the inner periphery of the
base end portion of the hood main body 17. An inner diameter
of the stopper unit 60 is smaller than an opening diameter
(inner diameter) on the base end side of the hood main body
17.

If'the tip end portion 3 ofthe endoscope 2 is pushed into the
hood main body 17 such that the end face 4 of the tip end
portion 3 abuts the stopper unit 60, the tip end portion 3 of the
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endoscope 2 can be surely mounted on the hood main body 17
to fix to the hood main body 17. The inner diameter of the
hood main body 17 in the stopper unit 60 is made larger than
adiameter ofa virtual circular area 11 (See F1G. 2), the virtual
circular area 11 enveloping the functional components such
as the treatment tool outlet port 8 and the injection hole 9.
Accordingly, the functional components such as the treat-
ment tool outlet port 8 and the injection hole 9 on the end face
4 of the endoscope 2 do not interfere with the stopper unit 60.

As illustrated in FIG. 2, in the hood 1 of this embodiment,
the base end side opening 21 is mounted on the tip end portion
3 of the endoscope 2 so that the observation optical system 5,
the illumination optical system 6 (optical system), and the
treatment tool outlet port 8 (treatment system) are located on
the inside of the tip end side opening 10 when the tip end
portion 3 of the endoscope 2 is viewed from the tip end side in
the longitudinal axis direction of the endoscope 2 (hereinaf-
ter, sometimes referred to as forward view).

Accordingly, an excellent endoscope eyesight can be
ensured and it is possible to improve operability of the treat-
ment tool 16 such as the diathermy knife.

That is to say, presence of the hood 1 is not a forward
obstacle in the longitudinal axis direction of the observation
optical system 5, the illumination optical system 6, and the
treatment tool outlet port 8, so that the excellent eyesight of
the endoscope 2 can be ensured. A linear portion can be
secured from the treatment tool outlet port 8 to a site of
treatment, so that the operability of the treatment tool 16 such
as the diathermy knife can be made excellent.

The fact that the functional components of the endoscope 2
are located on the inside of the tip end side opening 10 is
herein intended to mean that a center position of each com-
ponent, which composes the optical system or the treatment
system, is located on the inside of the tip end side opening 10
in the forward view. It is more preferable that each entire
functional component is fully located on the inside of the tip
end side opening 10 in the forward view. Nevertheless, unless
each function of the optical system and the treatment system
is substantially lost, a partial area of the components may be
located behind the inner surface 14 of the hood main body 17
in the forward view and may be not exposed to the inside of
the tip end side opening 10.

When the optical system is composed of a plurality of
components, the fact that the optical system is located on the
inside of the tip end side opening 10 in the forward view is
intended to mean that at least one of the components, which
compose the optical system, is located on the inside of the tip
end side opening 10 in the forward view. It is more preferable
that all the components, which compose the optical system,
are located on the inside of the tip end side opening 10 in the
forward view.

The treatment system is similar to the optical system, and
when the treatment system is composed of a plurality of
components, the fact that the treatment system is located on
the inside of the tip end side opening 10 in the forward view
is intended to mean that at least one of the components, which
compose the treatment system, is located on the inside of the
tip end side opening 10 in the forward view. It is more pref-
erable that all the components, which compose the treatment
system, are located on the inside of the tip end side opening 10
in the forward view.

It is preferable the cross section of the hood main body 17
has ridge lines in the longitudinal axis direction, at least one
of'the ridges being formed as a tapered portion 22 tapering off
from the endoscope mounting unit 18 toward the tip end side
opening 10.
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Such a shape allows the outer diameter of the tip end side
opening 10 perpendicular to the longitudinal axis direction of
the hood main body 17 to be smaller than the outer diameter
of the base end side opening 21 of the endoscope mounting
unit 18. The hood main body 17 thus easily gets between a
mucosa 41 and a muscle layer 43, and tensile force is easily
applied for peeling the incised mucosa 41 from the muscle
layer 43 (See FIG. 4B).

That is to say, in the hood 1 of this embodiment, the diam-
eter in the direction perpendicular to the longitudinal axis of
the tip end side opening 10 is smaller than that of the base end
side opening 21. The diameters in the direction perpendicular
to the longitudinal axis of the tip end side opening 10 and the
base end side opening 21 are the diameters relating to pro-
jected shapes of the openings in the longitudinal axis direc-
tion. When the projected shape is not circular, the outer diam-
eter in the direction perpendicular to the longitudinal axis of
the opening is intended to mean a short diameter of the pro-
jected shape (that is to say, the diameter of an inscribed circle
of the projected shape). When opening directions (normal
directions of the openings) of the tip end side opening 10 and
the base end side opening 21 do not conform to the longitu-
dinal axis direction, the diameters in the direction perpen-
dicular to the longitudinal axis of the openings do not neces-
sarily conform to the opening diameter seen from the front of
the opening. The diameter in the direction perpendicular to
the longitudinal axis is thus distinguished from the opening
diameter as described above. A size of the opening diameters
of'the tip end side opening 10 and the base end side opening
21 are arbitrary.

When the diameter in the direction perpendicular to the
longitudinal axis of the tip end side opening 10 is made
smaller than that of the base end side opening 21, the hood
main body 17 easily gets between a mucosa 41 and a muscle
layer 43.

It is preferable that the cross section has a ridge line in the
longitudinal axis direction, the ridge line having a linear
portion 23 substantially parallel to a central axis of the endo-
scope 2, the linear portion 23 being opposite to the tapered
portion 22 of the hood main body 17. Accordingly, when the
treatment tool 16 such as the diathermy knife is projected
from an outlet port of the treatment tool insertion path 15
(treatment tool outlet port 8), the treatment can be performed
without interference with the inner surface 14 of the hood
main body 17. Also, at the time of the treatment, the linear
portion 23 can hold a submucosa 42. That is to say, since the
linear portion 23 of the hood main body 17 is formed in
alignment with the endoscope mounting unit 18 circumfer-
entially attached to the tip end portion 3 of the endoscope 2,
the linear portion 23 does not bite into the submucosa 42 and
the linear portion 23 can hold the submucosa 42.

As illustrated in FIG. 2, a shape of the tip end side opening
10 may be an oval or an ellipse.

As illustrated in FIG. 3, an outer surface inclination angle
X of the tapered portion 22 of the hood main body 17 is
preferably equal to or more than 5 degrees and equal to or less
than 30 degrees. The outer surface inclination angle X is
herein a maximum value of an angle between an outer surface
of'the hood main body 17 and the longitudinal axis. In other
words, the outer surface inclination angle X is an angle
between a maximum gradient of the tapered portion 22 and
the longitudinal axis.

The outer surface inclination angle X is more preferably
equal to or more than 10 degrees and equal to or less than 20
degrees. If a range of the outer surface inclination angle X of
the tapered portion 22 sets as described above, the hood main
body 17 easily gets between the mucosa 41 and the muscle
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layer 43, so that the excellent eyesight can be secured on the
endoscope 2. Further, the water can be injected from the
injection hole 9 to a target site without injection of the water
to the inner surface 14 of the hood main body 17.

It is preferable that an inner surface inclination angle Y of
the tapered portion 22 of the hood main body 17 is equal to or
more than 3 degrees and equal to or less than 20 degrees. This
is more preferably equal to or more than 5 degrees and equal
to or less than 15 degrees. The inner surface inclination angle
Y is smaller than the outer surface inclination angle X. If a
range of the inner surface inclination angle Y of the tapered
portion 22 sets as described above, more excellent eyesight of
the endoscope 2 can be obtained.

In the hood 1 of this embodiment, as illustrated in FIG. 3,
the inner surface inclination angle Y of the tapered portion 22
is equal to the inner surface inclination angle Y of the linear
portion 23. That is to say, the inner surface 14 of the hood
main body 17 has the straight-pipe shape which is inclined
with respect to the longitudinal axis at the inner surface incli-
nation angle'Y.

The hood main body 17 of this embodiment is formed such
that the tapered portion 22 projects from the linear portion 23
toward the tip end side in the longitudinal axis direction. As
illustrated in FIG. 3, the tip end side opening 10 of the hood
main body 17 is such that an angle Z with respect to the
direction perpendicular to the longitudinal axis is preferably
equal to or more than 5 degrees and equal to or less than 30
degrees. This is more preferably equal to or more than 10
degrees and equal to or less than 25 degrees. The angle of the
above-described range as illustrated in FIG. 4B allows the tip
end side opening 10 of the hood 1 to be in close contact with
the site of lesion 40, the mucosa 41, and the submucosa 42, the
lesion 40 having a shape being smoothly raised in particular.
Procedure can be thus easily performed.

It is preferable that there is at least one inclined portion at
the angle Z with respect to the direction perpendicular to the
longitudinal axis. When there is a plurality of inclined por-
tions, an entire surface of the hood main body 17 can easily
get into the mucosa 41 and hold the submucosa 42, while the
above-described effect is achieved.

A second embodiment of the hood 1 of the present inven-
tion is illustrated in FIG. 5. This is different from the first
embodiment (FIG. 3) in that a tapered portion 28 of a hood
main body 27 is shorter than a linear portion 29. Accordingly,
also when the endoscope 2 is rotated by 180 degrees depend-
ing on a position of the site of lesion 40 so that the treatment
is performed, the hood main body 27 easily gets into a gap
between the mucosa 41 and the muscle layer 43. Also, since
the linear portion 29 becomes long, the submucosa 42 can be
held more strongly.

A third embodiment of the hood 1 of the present invention
is illustrated in FIG. 6. This is different from the first embodi-
ment (FIG. 3) in that a contact point between the linear
portion 32 and the tip end side opening 31 is a large circular
arc portion 33 when a tip end side opening 31 of a hood main
body 30 is seen from a side surface. Accordingly, the eyesight
of'the endoscope 2 further improves and the endoscope 2 can
easily get into the mucosa 41.

The side surface of the hood 1 is intended to mean the
surface in a direction normal to a plane between a direction of
inclination of'the tip end side opening 31 and the longitudinal
axis direction (See FIGS. 3, 5, 6, and 7).

A fourth embodiment of the hood 1 of the present invention
is illustrated in FIG. 7. This is different from the first embodi-
ment (FIG. 3) in having a plurality of inclined portions 37 and
39 perpendicular to each other. More specifically, when the
tip end side opening 35 ofthe hood main body 34 is seen from
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the side surface, the inclined portion 37 falling from a tapered
portion 36 of the hood main body 34 intersects with an
inclined portion 39 rising from a linear portion 38. Accord-
ingly, an entire hood main body 34 can easily get into the
mucosa 41 and hold the submucosa 42 (See FIG. 4B).

The inclined portions 37 and 39 of this embodiment are
inclined in a retreat direction from each tip end of the tapered
portion 36 and the linear portion 38 toward the base end side
(rightward in the drawing). In other words, an extreme tip end
position of the hood main body 34 is a falling position of the
inclined portion 37 or a rising position of the inclined portion
39. An intersection of the inclined portions 37 and 39 is
located on a side closer to the base end.

A fifth embodiment of the hood 1 of the present invention
is illustrated in FIG. 8. This is different from the fourth
embodiment (FIG. 7) in that the directions of inclination of
the inclined portions 67 and 69 are inverted. More specifi-
cally, when a tip end side opening 65 of a hood main body 64
is seen from the side surface, the inclined portion 67 falls from
ataper tip end portion 25 of a tapered portion 66 in a direction
to project toward the tip end side of the hood main body 64
(leftward in the drawing). Also, the inclined portion 69 rises
from the tip end of the linear portion 68 in the direction to
project toward the tip end side of the hood main body 64.
Accordingly, the intersection of the inclined portions 67 and
69 becomes the extreme tip end position of the hood main
body 64.

According to the hood 1 of this embodiment, an entire hood
main body 64 can easily get into the mucosa 41 and hold the
submucosa 42 (See FIG. 4B) and the mucosa 41 and the
submucosa 42, being in front of the hood 1, can be surely held.

Also, it is preferable that at least one drain hole 24 formed
to have large size in the circumferential direction is formed in
the vicinity of the base end portion of the hood main body 17
(See FIGS. 1, 2, 3, 5, 6, 7, and 8). The drain hole 24 thus
formed allows the water, the body fluid and the like entering
the inner surface 14 of the hood main body 17 to remove even
in a state in which the treatment tool 16 such as the diathermy
knife is inserted to the treatment tool outlet port 8. If the drain
hole 24 is provided in the vicinity of the base end portion of
the hood main body 17, the drain hole 24 is out of the eyesight
of the endoscope 2 and the excellent eyesight of the endo-
scope 2 can be maintained at the time of the treatment.

The drain hole 24 of this embodiment is a substantial oval
of which diameter is small in the longitudinal axis direction
and large in the circumferential direction. The substantial
oval herein includes the oval, the ellipse, and arounded corner
slit shape. Since a large size direction of the drain hole 24 is in
the circumferential direction, an opening area for sufficiently
removing the water, the body fluid and the like is available
while the interference with the eyesight of the endoscope 2 is
prevented. The shape of the drain hole 24 may be a circle in
addition to the substantial oval.

A size of the drain hole 24 is preferably equal to or more
than 3 square millimeters and equal to or less than 15 square
millimeters. This is more preferably equal to or more than 6
square millimeters and equal to or less than 12 square milli-
meters. If a range of the size of the drain hole 24 sets as
described above, the water, the body fluid and the like hardly
remains on the inner surface 14 of the hood main body 17.

If'the range of the area of the drain hole 24 sets as described
above, aspiration can sustain even when the aspiration
mechanism of the operating unit of the endoscope main body
aspirates the rinse water, the body fluid, and the like through
the treatment tool outlet port 8 and even when the site of
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resected lesion 40 is allowed to be in close contact with the tip
end side opening 10 of the hood main body 17 so that the site
of'the lesion 40 is aspirated.

The drain hole 24 also acts as an air-intake opening for
aspiration through the treatment tool outlet port 8. By this
function, when the site of lesion 40 is adsorbed to the tip end
side opening 10 of the hood main body 17, excessive aspira-
tion is not performed. A working area thus does not narrow in
the inner surface 14 of the hood main body 17 even if the site
of lesion 40 is aspirated, and the water is so sufficiently
aspirated and discharged through the treatment tool outlet
port 8 that the eyesight of the endoscope 2 can secured. Since
the substantially oval drain hole 24 of which small diameter is
in the longitudinal axis direction in the vicinity of the base end
portion of the hood main body 17 is provided, the drain hole
24 avoids the mucosa 41 and the drain hole 24 is prevented
from being blocked to the mucosa 41.

It is preferable that at least the inner surface 14 of the hood
main body 17 is subjected to hydrophilic treatment. Accord-
ingly, a drain effect of the inner surface 14 improves and the
water, the body fluid and the like entering the hood main body
17 is easily discharged from the tip end side opening 10 and
the drain hole 24, so that the eyesight of the endoscope 2 can
be efficiently ensured. Further, since the air can be taken from
the drain hole 24, it is possible to discharge the water, the
body fluid and the like from the treatment tool outlet port 8 by
a synergy effect with the hydrophilic treatment, so that the
eyesight of the endoscope 2 can be efficiently ensured.
Although the hydrophilic treatment is not especially limited,
methods including film formation by a gas phase process such
as sputtering and deposition, film formation by a liquid phase
process such as dipping coating and spin coating, film forma-
tion to apply a chemical as a base of a hydrophilic membrane
by cloth, absorbent cotton and the like, and a plasma treat-
ment to hydroxylate a surface and the like may be used, for
example.

The endoscope 2 of this embodiment is provided with the
optical system at least including the observation optical sys-
tem 5 and the treatment system (treatment tool outlet port 8).
The cylindrical endoscope hood 1 with the both ends open is
mounted on the tip end portion 3 in the longitudinal axis
direction.

The endoscope hood 1 is provided with the endoscope
mounting unit 18 having the base end side opening 21 con-
figured to be mounted on the tip end portion 3 of the endo-
scope 2 and the hood main bodies 17, 27, 30, 34, and 64
having the tip end side openings 10, 31, 35, and 65 of which
outer diameters in the direction perpendicular to the longitu-
dinal axis are smaller than the outer diameter of the base end
side opening 21.

When the tip end portion 3 of the endoscope 2 is viewed in
the longitudinal axis direction (forward view), the optical
system (observation optical system 5 and the illumination
optical system 6) and the treatment system (treatment tool
outlet port 8) are located on the inside of the tip end side
openings 10, 31, 35, and 65.

As illustrated in FIGS. 2 and 3, the hood main body 17 has
the tapered shape tapering off from the endoscope mounting
unit 18 toward the tip end side opening 10. When the tip end
portion 3 of'the endoscope 2 is viewed in the longitudinal axis
direction, a central axis 5¢ in the longitudinal axis direction of
the observation optical system 5 is arranged at an angle equal
to or more than 30 degrees and equal to or less than 60 degrees
or equal to or more than —60 degrees and equal to or less than
-30 degrees around a center C with respect to an axis (A-A'
line), which passes through an innermost position of the tip
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end side opening 10 (taper tip end portion 25 in this embodi-
ment) and the center C of the base end side opening 21.

In FIG. 3, a center line L of the hood 1, which passes
through the center C of the base end side opening 21 and is
parallel to the longitudinal axis direction of the endoscope 2,
is indicated by a dashed line. In this embodiment, the above-
described axis (A-A' line in FIG. 2) is a plane (axial plane),
which passes through the center line L and the taper tip end
portion 25, and this corresponds to FIG. 3. The base end side
opening 21 of this embodiment has the straight-pipe shape
and both of the center C and a center C2 of the end face 4 of
the endoscope 2 are located on the center line L. In the hood
main body 17, a distance between the taper tip end portion 25
and the center line L is smaller than the distance between the
tip end of the linear portion 23 and the center line L. That is to
say, the taper tip end portion 25 is located on the innermost
position of the tip end side opening 10.

The hood main body 17 may have the straight-pipe shape
or may have the curved-pipe shape. That is to say, the hood
main body 17 may have a tapered shape in which a tapered
portion 22 is provided on a part of a periphery or an entire
periphery of the straight pipe linearly extending in the longi-
tudinal axis direction, the tapered shape having a diameter
reducing toward the tip end side. Also, the hood main body 17
may have the tapered shape in which the tapered portion 22 is
provided on a part of the periphery or the entire periphery of
the curved pipe curved or bent in whole, the tapered shape
having a diameter reducing toward the tip end side.

The hood 1 of the first embodiment illustrated in FIG. 2 is
provided with the tapered portion 22 on the periphery of the
straight-pipe shaped hood main body 17. The taper tip end
portion 25 in the hood 1 of this embodiment is thus located on
the innermost position most closely to the center C in the
forward view.

Nevertheless, a case is not limited to the above if the hood
main body 17 is provided with the tapered portion on a part of
the periphery of the curved pipe in place of this embodiment.
For example, when the tapered portion 22 is provided on the
periphery of an inner side of a bending direction of the hood
main body 17, an opposed position of the taper tip end portion
25 in the tip end side opening 10 might be the innermost
position.

The central axis 5¢ in the longitudinal axis direction of the
observation optical system 5 is on the center of the observa-
tion optical system 5 on the end face 4 (center of a circum-
circle). The observation optical system 5 of this embodiment
is a substantial circle and the central axis 5c is the center of the
observation optical system 5.

Herein, a virtual line, which passes through the center C
and is perpendicular to the A-A' line, is indicated as a B-B'
line in FIG. 2.

In the endoscope 2 of this embodiment, the central axis 5¢
of the observation optical system 5 is located between the
A-A'line and the B-B' line.

An angle W between a virtual line D, which passes through
the central axis 5¢ of the observation optical system 5 and the
center C of the base end side opening 21, and the A-A' line is
equal to or more than 30 degrees and equal to or less than 60
degrees or equal to or more than —-60 degrees and equal to or
less than —30 degrees. That is to say, in a coordinate system of
which original point is the center C and of which reference
line (angle 0) is in a direction of the taper tip end portion 25,
a preferable position of the central axis 5¢ of the observation
optical system 5 is at an angle equal to or more than 30
degrees and equal to or less than 60 degrees or equal to or
more than 300 degrees and equal to or less than 330 degrees.
Inother words, the angle W is preferably equal to or more than
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+30 degrees and equal to or less than +60 degrees. The angle
W is more preferably equal to or more than +40 degrees and
equal to or less than +50 degrees.

If the central axis 5¢ of the observation optical system 5 is
arranged at the above-described angle, an image of the hood
1 is out of the eyesight of an endoscope image and the suffi-
cient eyesight can be obtained.

The observation optical system 5 is herein preferably
arranged so as to be apart from both of the hood main body 17
and the treatment tool outlet port 8, so that the excellent
eyesight can be obtained. On the other hand, the treatment
tool outlet port 8 through which the treatment tool 16 such as
the diathermy knife is inserted has the diameter larger than
that of the observation optical system 5 in general as illus-
trated in FIG. 2. Accordingly, the treatment tool outlet port 8
with the larger diameter is preferably arranged on a side
opposite to the taper tip end portion 25 (below the B-B'line in
the drawing), so that both of the optical system and the treat-
ment system are arranged on the inside of the tip end side
opening 10 in the forward view. The observation optical sys-
tem 5 is preferably arranged above the B-B' line in the draw-
ing and on a position rotated from the taper tip end portion 25
by substantially 45 degrees so as to be arranged apart from
both of the treatment tool outlet port 8 and the taper tip end
portion 25. For this reason, the above-described range of the
angle W is preferable.

Next, an example of a treatment method when the hood 1 is
mounted on the tip end portion 3 of the endoscope 2 is
described with reference to FIGS. 4A and 4B.

The hood 1 is mounted on the tip end portion 3 of the
endoscope 2. After the endoscope 2 is orally inserted, the
treatment tool such as a needle-like knife (not illustrated)
connected to a high-frequency power source is inserted from
the treatment tool inlet port of the endoscope 2, and in a state
in which the treatment tool projects to the treatment tool
outlet port 8, circular marking 50 is applied at substantially
regular intervals on an entire circumference of the site of
lesion 40 while a tip end of the treatment tool such as the
needle-like knife is energized with a high-frequency current.
Next, the site of lesion 40 bulges by local injection using
normal saline solution, hyaluronate sodium and the like.
Thereatfter, as illustrated in FIG. 4A, the treatment tool 16
such as the diathermy knife connected to the high-frequency
power supply is inserted from the treatment tool inlet port of
the endoscope 2 and in a state in which the treatment tool 16
projects from the treatment tool outlet port 8, peripheral inci-
sion of the site of lesion 40 is made along the marking 50
while the treatment tool 16 such as the diathermy knife is
energized with the high-frequency current. At that time, since
the eyesight of the endoscope 2 is sufficiently ensured by
means of the hood main body 17, it is possible to surely make
the peripheral incision of the site of lesion 40 while a state of
the lesion 40 is confirmed.

After the peripheral incision of the site of lesion 40 fin-
ishes, as illustrated in FIG. 4B, the hood main body 17 is
allowed to get into the gap between the mucosa 41 and the
muscle layer 43 and the submucosa 42 is peeled while the
treatment tool 16 such as the diathermy knife is energized
with the high-frequency current. At that time, since the eye-
sight of the endoscope 2 is sufficiently ensured by means of
the hood main body 17, it is possible to surely peel the
submucosa 42 while the state of the site of lesion 40 is con-
firmed.

Since the diameter of the hood main body 17 reduces
toward the tip end side by the tapered portion 22, it becomes
possible to allow the hood main body 17 to easily get into the
gap between the mucosa 41 and the muscle layer 43, and the
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tensile force for peeling the incised mucosa 41 from the
muscle layer 43 can be easily applied. Further, it is possible to
easily hold the submucosa 42 by means of the linear portion
23 of the hood main body 17.

Atthe time of the peripheral incision of the site of lesion 40
and peeling of the submucosa 42, the rinse water, the body
fluid and the like entering the inner surface 14 of the hood
main body 17 can be removed outside the hood 1 by means of
the drain hole 24.

The drain hole 24 also acts as the air-intake opening for
aspiration through the treatment tool outlet port 8. Accord-
ingly, when the site of lesion 40 adsorbs to the tip end side
opening 10 of the hood main body 17, the excessive aspiration
is not performed, the work space on the inner surface 14 of the
hood main body 17 is not narrowed by the aspiration of the
site of lesion 40, and it is possible to sufficiently aspirate and
discharge the water from the treatment tool outlet port 8, so
that the eyesight of the endoscope 2 is ensured.

When the inner surface 14 is subjected to the hydrophilic
treatment, the rinse water, the body fluid and the like easily
flow to the tip end side opening 10 and the drain hole 24, so
that the treatment may be performed efficiently and the air can
be taken from the drain hole 24. Accordingly, by the synergy
effect with the hydrophilic treatment, the water, the body fluid
and the like can be discharged from the treatment tool outlet
port 8, so that the eyesight of the endoscope 2 can also be
ensured.

As described above, by means of the endoscope hood of the
present invention, it is possible to allow the endoscope hood
to easily get between the mucosa and the muscle layer while
the excellent endoscope eyesight is ensured in endoscopic
submucosal resection and the like. The tensile force can be
thus easily applied for peeling the ablated mucosa from the
muscle layer, so that assist such as mucosa dissection and the
like can be easily performed.

The present application claims the benefit of the priority of
the Japanese Patent Application No. 2009-095467 filed on
Apr. 10, 2009, and the entire disclosure thereof is herein
incorporated.

The invention claimed is:

1. A cylindrical endoscope hood having both ends open, the
endoscope hood being used by mounting on a tip end portion
in a longitudinal axis direction of the endoscope, the endo-
scope including an optical system including at least an obser-
vation optical system and a treatment system, the endoscope
hood comprising:

an endoscope mounting unit including a base end side

opening which is configured to be mounted on the tip
end portion of the endoscope; and

ahood main body extending from the endoscope mounting

unit to the direction away from the endoscope to atipend
side opening, wherein the tip end side opening has an
outer diameter smaller than that of the base end side
opening, the outer diameter of the tip end side opening
being perpendicular to the longitudinal axis direction of
the endoscope,

wherein a cross section in the longitudinal axis direction of

the hood main body has an outside surface and an inside
surface,

the outside surface including an outer upper ridge line and

an outer lower ridge line being opposite to the outer
upper ridge line and including a linear portion which is
substantially parallel to the longitudinal axis of the
endoscope,
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the inside surface including an inner upper ridge line
located on the back side of the outer upper ridge line and
an inner lower ridge line located on the back of'the outer
lower ridge line,
the upper ridge line continuously tapered oft from the
endoscope mounting unit or a drain hole to a taper tip
end portion, the drain hole being optionally provided on
the hood main body, the taper tip end portion being
located at a front end of the hood main body, both of the
outer upper ridge line and the inner upper ridge line
being formed from the endoscope mounting unit or the
drain hole to the taper tip end portion,
wherein the inner lower ridge being formed from the endo-
scope mounting unit to the tip end side opening,

wherein both of the outer upper ridge line and the inner
upper ridge line are inclined so as to continuously come
closer to a longitudinal axis of the endoscope toward the
taper tip end portion and the inner lower ridge line is
inclined so as to continuously move away from the lon-
gitudinal axis of the endoscope toward the tip end side
opening,

wherein a first inclination angle is smaller than a second

inclination angle, the first inclination angle being an
angle between the inner upper ridge line and the longi-
tudinal axis of the endoscope, the second inclination
angle being an angle between the outer upper ridge line
and the longitudinal axis of the endoscope,

wherein the tip end side opening is formed at a front end of

the hood main body and the tip end side opening faces
forward,
when the base end side opening is mounted on the tip end
portion of the endoscope, the tip end side opening is
located more forward than the tip end portion of the
endoscope, and the tip end side opening being arranged
so as to surround an extension line of the longitudinal
axis direction of the hood main body, and the optical
system and the treatment system are located on the
inside of the tip end side opening when the tip end
portion of the endoscope is viewed in the longitudinal
axis direction of the endoscope from a front side of the
hood main body through the tip end side opening,

wherein a third inclination angle being an angle between
the inner lower ridge line and the longitudinal axis of the
endoscope, the third inclination angle being about equal
to the first inclination angle.

2. The endoscope hood according to claim 1, wherein the
tapered portion has an outer surface inclination angle equal to
or more than 5 degrees and equal to or less than 30 degrees.

3. The endoscope hood according to claim 1, wherein the
tapered portion has an inner surface inclination angle equal to
or more than 3 degrees and equal to or less than 20 degrees.

4. The endoscope hood according to claim 1, wherein the
tip end side opening of the hood main body has at least one
inclined portion at an angle equal to or more than 5 degrees
and equal to or less than 30 degrees with respect to a direction
perpendicular to a longitudinal axis.

5. The endoscope hood according to claim 1, wherein the
drain hole is substantially oval, the substantially oval drain
hole being formed to have large size in a circumferential
direction.

6. The endoscope hood according to claim 5, wherein the
drain hole has an area equal to or more than 3 square milli-
meters and equal to or less than 15 square millimeters.

7. The endoscope hood according to claim 1, wherein at
least an inner surface of the hood main body is subjected to
hydrophilic treatment.
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8. The endoscope hood according to claim 1, wherein the
inner upper ridge line entirely directly contacts an open space
between the tip end side opening and the base end side open-
ing.

9. An endoscope comprising an optical system at least
including an observation optical system and a treatment sys-
tem, the endoscope having a tip end portion in a longitudinal
axis direction, the tip end portion being mounted on a cylin-
drical endoscope hood having both ends open,

wherein the endoscope hood includes an endoscope

mounting unit having a base end side opening which is
configured to be mounted on the tip end portion of the
endoscope; and
ahood main body having a tip end side opening extending
from the endoscope mounting unit to the direction away
from the endoscope to a tip end side opening, wherein
the tip end side opening has an outer diameter smaller
than that of the base end side opening, the outer diameter
being perpendicular to the longitudinal axis direction,

wherein a cross section in the longitudinal axis direction of
the hood main body has an outside surface and an inside
surface, the outside surface including an outer upper
ridge line, and an outer lower ridge line being opposite to
the outer upper ridge line and including a linear portion
which is substantially parallel to the longitudinal axis of
the endoscope, the inside surface including an inner
upper ridge line located on the back side of the outer
upper ridge line and an inner lower ridge line located on
the back of the outer lower ridge line, the upper ridge line
continuously tapered off from the endoscope mounting
unit or a drain hole to a taper tip end portion, the drain
hole being optionally provided on the hood main body,
the taper tip end portion being located at a front end of
the hood main body, both of the outer upper ridge line
and the inner upper ridge line being formed from the
endoscope mounting unit or the drain hole to the taper tip
end portion,

wherein the inner lower ridge being formed from the endo-

scope mounting unit to the tip end side opening,
wherein both of the outer upper ridge line and the inner
upper ridge line are inclined so as to continuously come
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closer to a longitudinal axis of the endoscope toward the
taper tip end portion and the inner lower ridge line is
inclined so as to continuously move away from the lon-
gitudinal axis of the endoscope toward the tip end side
opening,

wherein a first inclination angle is smaller than a second

inclination angle, the first inclination angle being an
angle between the inner upper ridge line and the longi-
tudinal axis of the endoscope, the second inclination
angle being an angle between the outer upper ridge line
and the longitudinal axis of the endoscope,

wherein the tip end side opening is formed at a front end of

the hood main body and the tip end side opening faces
forward,
wherein the tip end side opening is located more forward
than the tip end portion of the endoscope, and the tip end
side opening being arranged so as to surround an exten-
sion line of the longitudinal axis direction of the hood
main body, and
wherein when the tip end portion of the endoscope is
viewed in the longitudinal axis direction from a front
side of the hood main body through the tip end side
opening, the optical system and the treatment system are
located on the inside of the tip end side opening,

wherein a third inclination angle being an angle between
the inner lower ridge line and the longitudinal axis of the
endoscope, the third inclination angle being about equal
to the first inclination angle.

10. The endoscope according to claim 9, wherein the hood
main body has a tapered shape tapering off from the endo-
scope mounting unit toward the tip end side opening, and
when the tip end portion of the endoscope is viewed in the
longitudinal axis direction, the observation optical system has
a central axis in the longitudinal axis direction, the central
axis being arranged at an angle equal to or more than 30
degrees and equal to or less than 60 degrees or equal to or
more than —-60 degrees and equal to or less than -30 degrees
around a center of the base end side opening with respect to an
axis passing through an innermost position of the tip end side
opening and the center.
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